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SUMMARY
Site preparationtreatmentswere evaluatedto determinewhich were useful for establishing
longleaf pine seedlings without excessive long-term damage to the native understory.
Hexazinonetreatmentsof 1.1 to 2.2 kg/ha were sufficient to reducewoody competitionand
allow the successfulestablishmentof longleafseedlingsusing hand plantingof containerized
stock. Hexazinoneat ratesof 2.2 kg/hafollowed by strip scalpingandmachineplantingresulted
in slightly higherseedlingsurvival rates. Althoughtherewassomeinitial exposureof soil anda
declinein grasscover, the understorysoonrecovered. Thus,this treatmentcan beusedto re-
establishlongleafwithoutunduedamageto theunderstory.

INTRODUCTION
Longleafpine is thekey tree speciesin a complexof fire-dependentecosystemslong nativeto
the southeasternUnited States(1). It once occupiedperhapsasmuchas25 million bectares,
stretchingfrom southeasternVirginia southto centralFlorida andwestinto easternTexas(2).
These forests have been intensively exploited since colonial times with little regard for
regeneration.Currentlyonly 1.3 million hectaresoflongleafpine forestremain. The continuing
reduction of this important forest type carries with it a risk to the myriad of life fonns
characteristicof and largely dependenton longleafpine ecosystems.The diversity of ground
coverplants per unit areaplaceslongleafpine ecosystemsamongthe most species-richplant
communitiesoutsidethe Tropics.Extremehabitatreductionis the main causefor the precarious
stateofat least191 taxaofvascularplants(3).

The needto re-establishlongleafon former sites is now widely recognized. It is believedthat
nativeunderstorygrasses,especiallywiregrass(Aristidastricla) andwoodyshrubscanbe strong
competitorsduringthe regenerationphase.Numerousmechanicalsite preparationsystemshave
beenusedto reducecompetitionprior to planting longleafseedlings.Thesewerequite effective
in increasingseedlingsurvival but they alsoresulted in significant reductions in the native
understorygrasses.Two passeswith a doubledrumchopper,for example,will nearlyeliminate
wiregrassfrom dry sites (4) and will severelyreduceit on wet flatwoods sites (5). All soil-
disturbingsite preparationmethodsreducewiregrasscover,andit doesnot seemto recovereven
afterlongperiodsoftime (6). Using selectiveherbicidesfor site preparationappearsto causeless
long-term damageto the understory (7). The purpose of this study was to evaluatesite
preparationtreatmentsto determineif alternative techniquescould be found which were
successful in both re-establishinglongleaf and maintaining the native understory plant
community.



Thus, it is possible to re-establishlongleaf without drastically changing the understory
community. Managerswho want treatmentswith low risk to the understoryand very little
visible evidenceof impactcanutilize low ratehexazinonetreatmentsandhandplanting. Those
mangerswhowish to utilize machineplanting cando soby using a combinationof hexazinone
andplanting in scalpedstrips. Although this treatmentexposessomebaresoil andcausessome
disturbanceoftheunderstory,theeffect is only temporaryastheunderstorywill recoverrapidly.
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METHODS
Sitepreparationtreatmentswereappliedat threedrysandhillssiteson the OcalaNationalForest
in centralFlorida.Thesesiteswereformer longleafstandswith adensecoverofscruboaksanda
good intact understoryof wiregrassand associatedspecies.Treatmentsconsistingof liquid
hexazinoneat 1.1 kg/haa.i., liquid hexazinoneat 2.2 kg/ha, granularhexazinoneat 1.1 kg/ha,
and an untreatedcontrol were randomlyassignedto 0.25-haplots at eachsite. The liquid
hexazinonewas applied on a 2-by-2m grid with spot guns and the granularherbicide was
broadcast.Treatmentswere applied in May and all plots were handplantedwith containerized
longleaf seedlings the following winter. An operational treatment consisting of liquid
hexazinoneat 2.2 kg/haappliedby spotgunandmachineplantingofcontainerizedlongleafin a
scalpedstrip about1-in widewasusedto planttheremainderofeachsite.

Prior to treatment,ten 1 5-in transectswereestablishedin eachofthe operationalportionsof the
sites. Coverby specieswascollectedfrom thesetransectsbeforesitepreparationtreatments.All
transectsweresurveyedagainat theendofthe first, second,andthird growingseasonssincesite
preparation.Two growingseasonsafterplanting, longleafseedlingsurvivalwasdeterminedon
100 plantingspots in a ten-by-tenconfigurationin the centerof eachtreatmentplot. Seedling
survival and coverdatafor major understoryspecieswere analyzedwith analysesof variance
aftertransformationof percents.

RESULTSAI~D DISCUSSION
Two years after treatmentseedlingsurvival was lowest on the untreatedcontrol sites at 55
percent,while the operational treatmenthad the highest survival of 72 percent. Liquid
hexazinonetreatmentswerenot significantly different from theoperationaltreatment,with mean
survival ratesof 66 percent.The granulartreatmenthad a lower seedlingsurvivalof 62 percent.
No understoryplantswereselectivelyeliminatedby theoperaiional herbicideandstrip scalping
treatment.This treatmentdid, however,significantly reducethe coverof turkeyoak (Quercus
laevis); the primary woody competitoron the sites(Table I). The scalpingin the operational
treatmentexposedbare soil on 32 percentof the area. Vegetationrapidly recolonizedthese
strips,and 3 yearsafter treatmentbaresoil occurredon only a small portion of the site. This
scalpingalso causedwiregrass,the dominategrassspecies,to initially declineon operational
sites. It soonrecovered,however,andat theendof thethird growingseasonaftertreatmentthere
wasmorewiregrasscoverthanhadexistedpriorto treatment.

Table 1. Effect ofoperational hexazinoneapplication and V-blade planting on
major understory speciesand bare soil on sandhillssitesin Florida.

Time sincetreatment
Species Pretreatment 1 year 2 year 3 year
Aristidastricta 52 b* 36 a 49 b 58 c
Querciislaevis 11 a 0.5b 0.5b lb
Baresoil Oa 32c 7b 4b
* Rowmeanssharingcommonpostscriptsarenot significantly different (P<0.05)
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